Summary 3 cases of persistent urachus are described in a small colony of Wistar rats: 2 cases were from 1 litter, and all were in females. The condition presented as a swelling in the umbilical region and on microscopic examination showed an abscess with an epithelial-lined peduncle. The condition has not been described previously in the rat.
Persistent urachus, in all its different forms, is a congenital malformation which occurs very seldom (lout of every 5000 autopsies in children (MacMillan, 1973) , with a proportion of 3: 1 between males and females) (Steck & Helwig, 1965) . This condition has been described in several animal species: miniature swine (Weaver, 1966) , cat (Hansen, 1972a; Hansen, 1972b; Hansen, 1977; Scherzo, 1967 ), sheep (Denis, 1969 , horse (Eggers & Freytag, 1967) , and walrus (Cornell, Golden & Osborn, 1975) . It has even been experimentally produced in a lamb fetus by urethral obstruction (Tannagho, 1972) . However, we have not found any description of this anomaly in rats.
Description of the cases Cases 1 and 2
With the aim of renewing the colony, 13 female Wistar rats, in an advanced state of pregnancy, were bought from a commercial breeder. The average weight of these rats when they arrived in our laboratory was 271'7 ± 40 g. After a few days the births took place, with an average number of 10 offspring per litter. After 15 days these offspring weighed an average of 22'65 ± 7 g. However, among these mother rats there was one which only had 3 offspring and after 14 days these weighed an average of 16·96 ± 3 g. The mother, who had a normal weight (247 g) developed anomalous behaviour, showing signs of great nervousness and was continuously touching her offspring. It was decided to cull both the mother and offspring.
When the animals were killed a mass, about 5 mm in diameter protruding from the skin in a semispherical form, was observed in the umbilical region in 2 of the offspring (females). These 2 specimens were sent for pathological examination. At post mortem examination, the mass, which was spherical, protruded through the body wall and was connected to a cylindrical peduncle with a muscular appearance, about 2 mm in diameter, which continued behind the pubic symphysis, at the level of the middle line of the body, apparently connected with the urinary bladder. This peduncle, a perfect continuation of the spherical mass, was totally independent of the digestive and genital tracts and of the abdominal wall. The spherical mass and the peduncle were excised and fixed in 10% buffered formalin. After paraffin wax embedding, 5 pm-thick longitudinal sections were stained with haematoxylin and eosin.
Under microscopic examination the mass was found to be a typical abscess, composed of an external layer of granulation tissue, very highly vascularized, surrounding an extensive polymorph infiltration with central necrosis (Fig. 1) . The peduncle was found to be a duct (Fig. 2) comprising an external layer of connective tissue with numerous blood vessels; a thick muscular layer, of mainly longitudinal or oblique fibres; a submucous layer, markedly folded; and a layer of stratified transition epithelium, of variable thickness (on average 2-4 layers), and apparently keratinized (Fig. 3) .
The lumen of the duct contained abundant large free cells with vacuolated cytoplasm, surrounded by amorphous material. The appearance of the cells was that of desquamated epithelium (Fig. 4) .
In the area where the peduncle and the abscess were joined the external connective tissue of both appeared to be perfectly continuous. Between the fibrous granulation tissue of the abscess and the muscular layer of the duct there was a tendinous type of connection. In one of the 2 specimens the duct showed numerous haemorrhages in the submucosa and the vessels had plugs of erythrocytes. Also observed was a diverticulum full of blood, with walls of uncertain structure and apparently necrotic.
Case 3
About 4 months after the previously described necropsies had been carried out another case was found. This was in a very small female rat, 51 days old and weighing 64'3 g (average weight of the other rats of the same generation was 120 g). When the rat was I month old a semispheric mass was noticed as a lump under the skin in the umbilical area. Over the following 3 weeks the swelling went down until there was no other external sign left except a circular area of hairless skin. The animal was killed with ether and at necropsy an abscess was found protruding through the muscular wall of the abdomen and the peritoneum, connected to the urinary bladder by means of a peduncle. The other organs did not show any macroscopic alteration, except for the lungs, which were of a whitish colour. All the organs were very small, but in proportion with the size of the body except for a very large thymus. Samples of the different organs were fixed in Bouin's fluid and embedded in paraffin wax. Sections cut at 5 11m were stained with haematoxylin and eosin. This abscess was similar to that described for cases 1 and 2, as was the peduncle, although the epithelium was difficult to see because of a chronic inflammatory reaction both in the duct and in the urinary bladder. The thymus appeared hyperaemic with no Hassall's bodies. The kidney showed normal glomeruli, well-preserved Bowman's spaces, and proximal convoluted tubules in a good state of preservation. A large reactive lymphatic node was present in the perirenal fat. In the lungs hyperaemic vessels were seen. Some areas showed enlarged inter-alveolar septa with a lymphocyte infiltration, and an increase in the peribronchiolar lymphatic tissue, possibly the first stage of chronic respiratory disease (CRD).
Discussion
The urachus, in the fetus, is a tubular structure, in which the lumen is covered by an epithelium, similar in all respects to that of the urinary bladder, and it connects the latter to the umbilicus. When the bladder descends to its final position below the pubic symphisis, it drags the urachus, which remains linked by its upper pole to the adventitia of the umbilical arteries (Campbell-Begg, 1930; Monod, 1889) . Its lumen is obliterated by masses of epithelial cells and cellular remains. However, this process may develop in an anomalous way (MacMillan, 1973; Freer, 1887; Meriel, 1901; Hector, 1961; Descovitch, 1968; Kenigsberg, 1975) , leaving the urachus connected to the umbilicus but [lot to the bladder, or else connected at both ends, forming a cyst; finally, the urachus may retain from birth the same structure and disposition that it had in the fetus; in this case an umbilical fistula remains open, infection often develops and may drain into the bladder, or through the umbilicus, thus resembling a case of omphalitis, omphalomesenteric duct or of umbilical granuloma (Monod, 1889) . At the histological level, Campbell-Begg (1930) described the urachus as composed of the following layers: an external layer of connective tissue (adventitia), a muscular layer of longitudinal bundles with interspersed fibrous tissue, a layer of loose connective tissue, and another layer of denser connective tissue (fibrous) forming the base of the epithelium which is similar to that of the urinary bladder. The lumen often appears occupied by desquamated cells.
In the 3 cases observed in our colony of Wistar rats, the abscess detected in the umbilical region is a consequence of the infection produced in the upper pole of the urachus, which has remained in the same position as in the fetus, even after the urinary bladder has descended. In all 3 cases observed the presence of the persistent urachus was associated with greatly reduced weight and body size (approximately half the normal according to age and sex).
